Binding of RhoA by the C2 domain of E3 ligase Smurf1 is essential for Smurf1-regulated RhoA ubiquitination and cell protrusive activity.
Smurf1-mediated RhoA ubiquitination and degradation plays key roles in regulation of cell polarity and protrusive activity. However, how Smurf1 recognizes RhoA is still not clear. Here we report that the C2 domain of Smurf1 is necessary and sufficient for binding RhoA, and therefore is crucial for targeting RhoA for ubiquitination. In contrast, the C2 domain is dispensable for Smurf1-mediated ubiquitination of Smad1. Consistent with its biochemical specificity, the C2 domain is essential for Smurf1-regulated protrusion formation but not BMP signaling. Therefore, our study reveals the mechanism of the C2 domain of Smurf1 in substrate selection.